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imxm 1 1 

<D*-?*mirz> mmu t , mmmu * mm -r tz #> <omm t * m-t & 

T 1 Kj3»t**>*asrtEfcoE:*Jggfl:^AP 1/ATlt ±KAT 1 i Oft 
^StFlAT2 KjStf** y?UftK.t)<7)1±t)$tik!¥& P2/AT2 ±f£ 
Mf±t)^itm<D'J?% < t t-*tijS>CT±IE*-^oiHlie«:«:«»gBf^«I»i- 

[If ^ 2 ] 

, mmi± ^>*tr zf/xn mm -t > -9- o^asMt t _ti em je^j kj£ c t _t 

1 / AT 1 ^**^>Xf 7 7°h, tfcfcHStLfcJEfrP J: *K ±IfiAT 1 «t OftV^ 
FbIAT 2 K*5»t&E2JStffcJ$A P2/AT2 ****^f7^fc, _LffiMJ±;« 
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im*m 5 ] 

6 ] 

[0 0 0 1] 
[0 0 0 2] 

ntz&m^zm^xmtt^ftMZfto &o-c** 0 

[0 0 0 3] 
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( 1 ) figf^fc 

tz^%i±mm^(7)m^t^t ^xmrnrnwrnmizfrz *)<Dm^ 
z\tt%& 0 !iit:Aio^*Ltv^ t z. zxw-^&u&mzmm-fz t^\z 

(i X § & fzif Z <Dm% Zi&tik L X'& L v> <h § v> 0 

(2) ii5^7-il5$M$Ht 

t^L^^^- v^m^x^i<Dmm^hmBmj±^m^i-^fz^i l z-tjd'^^^ 

[0 0 0 4] 
[0 0 0 5] 

£ fegg$tffiil6«l±ii#, ^>^i:2 6-3 0 k g/cm2«^^fr 

(3) /hSl^fcpr«ttO|p]± 

(4) 

m k & v » x i * it tr * & v > t ^ ^> -c & & %> a*, x # & fi 1 1 n«f <o mm £ nu\ l 
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(5) um±.g.<Dwm 

[0 0 0 6] 

[#&0^«£L J: 9 £1-&!ia] 

[0 0 0 7] 

WiZWfx l> / < 7 - rat £ - 1 <7) & ^^U±fcf$l £ titt-t ^>-<h^@^t-r 

[0 0 0 8] 

[SHB £ ffi&lr %> tz 46 <7)^1 

±m<vBttzmfc-fz>tzfriz^miz^ ^xmizm^bti&mm^zzr'g 
ut^ mt±m^%^f&u*mmi-&fzfr<n^-? zm-f&mmut, mmmuz 
^<Dj±ti^^kti!,i-^fzib(o}±ti j ty^-^tm, ±mmti j ty^^mm^-x <9 

. mt:Iv«flAT 1 lz&tfZ>?y?Uft<VJ±t>W1tm/\P l/ATU, 
±!2AT 1 =t <9:ftV>B#fiS3AT 2 Hi3lt£ * > 1*1 <Dl±tl^itm A P 2/AT2 

«J#p-t£ J: 9 K Lfc£ H-o<7)#»^^ 0 
[0 0 0 9] 
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[0 0 10] 

tt , M-t > -9- (ommm^r t ±mmi±ts mm- k & 1: Tiie* - * <*> ihhe#£ mm 

[0 0 1 1 1 

Urtafcfc 3 0&<mfEtfr3P3 0 £#J»1-*fc#OWJ»iai&au 0 «t *) 

[0 0 12] 

(1) ^>^§m 0 

* >^gp i o fiHJ 2 \,ztf1t£ o ^ml±1±m£%.Zft s g1- Z> fzfr<D^%? l o 
A£^U 0 A<7)Vtmni<Z&&2titz/H 7*2 1 ^iLtiilf 2 0~ 

3 0k g/c m2^^JEJESI^^j^$tL* 0 
[0 0 13] 

±f£^^ > ^ l 0 AC l±ffi#«#«OEE*i£$UfcffiP 18,19 3&«|S:»t h ft 
[0 0 14] 

ISffifflJEj^^^mP 1 8(i$EE#l 2 ^LtfEffl*^7 1 4 
fti^ffi;W;E#><bftT£;«K ^M^J-efi-e<7)*SBE^^7~ 1 0kg/cm2 
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1 0 A <Dl±Jj left <b -f ±BSc7)fti^i±^ J^TOEE^i OJBEM^tW h ti& o 
[0 0 1 5] 

ffl^Mi*5 i ufttf^ft^o 

[0 0 16] 

--ftmf±mf±m^%mta> a 1 9 i$mi±jf 1 3 ntLxmj±.m-t>7°y 1 5 ctst 

%<Dm.M\±tii)^^hihXio *) . ^fl«fl^(i-eofi:i§5!±;Wl 0-30kg/ 
c m 2 OfSB<7)p;r^ffitoI;E£*L-Cv^ 0 iotffifl 3 <7)ttiPi!iJ^ (b (±>1<7) 

J±m*7°? 1 5 £^LT|H 1 lC^Lfc^EEffl<7)^X*5 2 ^£t|&£*L£ 0 
[0 0 17] 

im±# 1 2 1 3 \zk$m±mK3in\ 1 6 wnj±m\±mf 1 7 ^-eti-rtuR 
h^iKm^nx^ho ztzi&j±mjJ7°7 1 4 tni±m*7°7 1 sti^&^n 

^^Smt4^^v>OTli:ffiffl^7 0 7 1 4 Uii^affl^^X^5 2 Zmm-f&Z 

KJ: <9#^¥4 - 2 9 6 5 0 5 KffiJ§I£*iTv>& 0 
[0 0 18] 

±MQ%* 1 0 AO— g|5H{iJE^-b>-9- 1 l^^^tfbtLTisf), 

1 0 BfimVtttfhftXiS 0. 1 0 Al*l<7)JE^^a#^i^ < t^^fzh 

[0 0 19] 

( 2 ) i±m^%£.j&B 2 0 

/±*i^£j&gis 2 0 1± -> y ?n iz \£ 7 y v *w%Mm £ -fr, v V > ^<«fl# 
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m% 2 0 0 3 - 1 0 9 8 8 8 ^- v : 7/ 

(a 0 miR^nrv^jjf^^p 1 1 -2 8 0 6 5 3 ^(i^e-^oiuis^ u-?m 

[0 0 2 0] 

[0 0 2 1 ] 

( 3 ) 3 0 

0 3C^fJ:9 3 3 t ^lEUtUSS 3 2 & O^Mi^ 3 1 <£ 

[0 0 2 2 ] 

£fzWM3 1 O^MiSomEE^tfeai-f -5^i6omEE^tbSI3 1 1 S^ftflMlSE 
*1fc&1rZ>tztb<DWtfm.#>%*3 1 2^tt^tLTi5«9, ^ttl^3 1 \W3 1 
2 0m*^J&^i£0$IJiaSB4 0Htt*&$tL* o *l«b OM&mSI 3 11, 3 12 

ii«£(f, mas 3 1 o<D?u-j] (m^-^-r) ^tL^v^iEH-e^-c^rao 

[0 0 2 3] 

$LtZ>tz*><07s4 yl-yymV 3 2 1- 3 2 6 £-£A,-C*v»& 0 # h 9 

>y^n2 1-3 2 6<7)^-> • ^y(i$IJ^IgP4 0 o T$)JfP $ ti^> 0 # h y 
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>y'7^3 2 1-3 2 6 Ct*f££ flZ>/*)V*m ^(DmmtZMmt 2> ZtlZk-o 
[0 0 2 4] 

— #l<h LT, -t- ^33 <7)IU$5i5cNii, Orpm, 1 2 0 0 r p m, 2400 
rpm, 3600r pmOi^:, &iSMfiN<9#i6:<7>& nffrK^fUtHrK&JfeS ft 

[0 0 2 5] 

^^•7f>y§h7>^^3 2 1-3 2 6 K H 74*- Kt&*1£8c $ 

fi/CH***, >lft(±^-? 3 3^f-^ 3 3At:Mt^lll^i:J: "9 h 7 
>y^^32 1-3 2 6 ri^JSH"* O £E£.it1-& ££><0 & <^t? 
[0 0 2 6] 

33l±Xf-^33Ain-^33B t^tt 0 ^f-^3 3ACIi 
U*g, Vffi, Wffi«3 3 U 3 3 2 , 3 3 3 ii^Wu £ ftTiS *) , Cft^H 
3 3 1 -3 3 3 jraEtL^WatrJioTlHKEJK^^lR^tLio 
[0 0 2 7] 

n-* 3 3 B(i^H»JT-(i7lcA^^ 1 b«^:^tL, 7f-^33 A©M3 
3 1 -3 3 3 Kffi.ti&nMK£ O^JK$*t*EHgflg#Jcj: <9 HI$S1--2>o :wn- 
^33 Bcom$^^mfj$<7)ffi^^^ra2 0 (0 1 ) Ofcf* h yZMftZ^tZ 

[0 0 2 8] 

t-^33 Kli^x-* 3 3 A<7)^<7)SJg^^tti-t^^i6<7)fiJg^milI1^3 
3 4 <b *U -e<7)^m«^$iJta^ 4 0 £ ft£ o i tz'H&k KJfc DTD 
3 3 BOElKi5:^^aii-^llIfe^mill]^3 3 5 7TOt<bft, -e<7)#ittWf 

wmu± o jc«i&$n4o 

[0 0 2 9] 

(4) wmmsm^ o 

tQ#PlaIKffi4 OfiEJ 1 H^-T i 9 K^MS^-y h (J^TCPU^B&t) 4 1 
, 7>n7^tX>^'J (JJJLTR AMill&t) 4 2, S^J - Ki>'J >^'J 
(JATROMtBlt) 4 3 Sr-g-tfo 
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[0 0 3 0] 

m&n&.ti-ky^ i i ^m^s^mEE^mieiKs i i, «?»:tb[UiE&3 i 

2Sy f SJS^tblsIK3 3 4 0tfcffiflMf-*i>f >*--7i-;*0i& (JJHTI/FlHlK 
tB&f) 4 4, XO f 4 5*^LtCPU4n:ft«&?ii4o itzCPUfrbom 
^flr-^»±I/FIII»4 5*^LTii«3 0<7)^-^IEfJj|IIg&3 2M^^ 
x^7f>^*fflF7>y^^ 3 2 1 -3 2 6 (EI 3 ) (DfgmtfftJbfr&o 
[0 0 3 1 ] 

ROM 4 3 C(±H4 K^t" <fc 9 %*-?<Dmm7°V?7 ^tfffifflZfrXiS'Q , 
RAM4 2WO/d^7A coHfir KT-lr *>m If * — 1" £ ^ 

[0 0 3 2] 

(5) umm<o-7°u^yA 

04 f«H^<7)$IJ^lHl^4 OOROM4 3 CHIl^ti/^^n^7A^70 
— ^-V— h 4-^i"o 
[0 0 3 3] 

if^f f7*l 0 1 Kis^T^aiJI&^fcfifv^ 3 3 ^HJijgffeN £ N 2 = 

2 4 0 0 r pm^f£7El-£o O^>^10 AOJEE73-t: 1 1 K<fc 0 & 

tb $ *Lfc^«riW«l|Hltt» 4 0CIR>) > y U > 4^83 A T (iZlfl^ 

LTMMI^AT lliO. 0 5#\ KJ^A T 2 t± bfpt-f&o -t%t>t> i = 0 
, K 2, 3-100tLTP (i-1) tP (i) £<7>M^£>0. 0 5#i:i 
mfyfPl&lWmtZtfiltilrZt&tz, P (i=0) fcP (i = 10 0) 

^e>5^i»: i ®j±73mtzw&-fz>o ^mmmximm^mmz o. o 5 

f: i f^t Sit'* ^> ^ ib*fi^f L <{> ^ f cpi^ ? a^. & 

[0 0 3 4] 
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7*-**tm.-f&o Z<DmMMX-lt*-? 3 3<7>@i|£i$cN£N0 (=0rpm) 
, Nl ( 1 2 0 0 rpm) , N2 (2400rpm),N3 (3600rpm) 
<^4^PgfUSlJ^i-*OT-, -etl-TtlNO, Nl, N2, N3WRAM4 20 

[0 0 3 5] 

^fc^-ry 7°1 0 5 tCjt^* >^ 1 0 A<Dl±m&5i<7)f±ljP (i) *«95eU 
itLS:gE1t-r*o *-r 0 6 K£v>-C(±$iJ;eL£JE2jP (i) ^3 0 k g/ 

cm2 «fc O^iv^^S^Sr^JSeL, ^^IJ^fg (YES) 
1 0 7 Kjt<&^-* 3 3 OlUSg&N&N 0 (Orpm) Hl^l-^o -ftzfo^^f 
1 0 A<7)E7J^2 0kg/cm2-30k g/ c m 2 tcjjtJf?- 
*<fc?K1W»t-Sffl£>FL"C*3*K ^oT^ >^I*UE^J^3 0kg/cm2^ 
x.& 3 3 OlU^^it^^^t^o 

[0 0 3 6] 

y 7°1 0 6 K&lt&^Jfe^S^ (NO) coh ^(i^x y7°l 0 8 Cil^. 
( i + 1 ) * ( i ) UtA£*U ^7 77*10 9 Kfc^T* >^P«3J±7JP ( i ) 
ri ? it!l5E$*U -e<7)jg^(7)P (i-1) k&izumzti&o HWfyT'l 10 
Hfcv»TCPU4 1 ia ^BtF^JSWiAT 1 HjStt&JI^^fc^A P 1/AT1 

(= (p (i) -p (i-i) /o. 05) ^jtm^^^o 

[0 0 3 7] 

Kaf'^l 1 1 -e(±±^OM^Oj±^^b^A P l/AT 1 rt^BfiellJ: 

f LTATl (ZiSttS API (Ofa'ptf (-1) il97v^V^ (oj HP 1 / AT 
1<-1) t £K(± -£-<*>'; -;7*^i$J: »9 flj»f LTil^$r*T*>^<7)^-e^ 
^Wfffl^titi/^ tm^LX ^f- yy°l 2 5H3ttf 0 
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&m 2 0 0 3 - 1 0 9 8 8 8 ^- v : 11/ 

[0 0 3 8] 

2 5Tf±*iRiaK3 1 (El 3) Ci3tt^m^3 1 0<7)1E (V) 
t^ai^3 1 1 iz X o T^ttS $ *U Ii:^f ^1 2 6tfW^i± *9 ^J^^ 

^_L#L-CffSI^O«i^i#^:1-^>l<h^M^ Lv^^\ 1 OA 

IH8&3 1 (El 3) (7)71/-* da^-fr-f) tfftWlLX Li 1 £ - 
*i££tt&fc#Km».*BEVO;*:# ^A^fJgfll (9 0 V) J: M^v^S^Sr* 
TV/I 2 6tfl^Ltv^o-C*a 0 I^f';7*l 2 6 O^Se^H-Je (YE 
S) <7)t#s -oi >9a# 1 0 0 V-r*^m^mE7i ? 9 0 VtJ.TCfiTLtv^ 
v^-tt±. ^O^X^O^ffltcj: I9«^3 1 O^fti^^+B^^^v^fiJBlf 
LT^E-^ 3 3<7)[H*Ei$:N^N 2 (=2 4 0 0 rpm) 
[0 0 3 9] 

WM 3 1 0 omJ±ri ? 9 0 VW±*l>i: # tt^tC-^-r y 7° 1 2 7 Kil*, VgfEt^ 
tUS3 1 2 HJ:oTm$!@8&3 1 H^tL&^ffimsiL I rt^th $ ft£o fLt^f 
•7 -7' l 2 8 Hisv^riij^^ *Lfcma& I ri*Brj£iii <fc ^ ^§ v^vg^^ij^ tL-6 0 
*^Sfc0O'Ci±±gE©3r5£ffi7& f 3 0 AK1£5e£*l-Cv>& 0 £0*|9J5£j&*1*5£ (YES 
) «>t£ti, 3 3<0@|K&N£^Jia±K±#-r£fc. ^-^33« 

fijg /6 ? $Jt ±# L 19 . WM 3 1 ^ if ■* £ ggtt^ab htmm 

It, ^(iMf 7^1 3 2(»^-^3 3(O0$5t^N 2 (= 2 4 0 0 r p 
m) j:i^t^ 0 
[0 0 4 0] 

8 (NO) <7) «b § lUf y 7° 1 2 9 tcjt*-t - * 3 

3 iz&h&xt--? 3 3 1 <Dmm&m t ^sij^^tL, nat^i 3 0 n&v* 

Bf^lfiti 1 2 OTCKtJbcSfLTn&o i/:-^i0Jtii*-^ 3 3 tf>^*lzSl£ 
t £ iflij^ Ltv^ ffeOgp^rO?ajK £ $0;e LtU^o -=6 - 9 il^fiS 1 jft s 
1 2 OUJli^t^-^ 3 3 0|Ilij£ifc£HCi#tjn1-&£^-* 3 3 Oi&Jgrt* 
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#Ci ^EEiB^«^2 0<7)l±^^)t»^^L<'fg:T^^^^^ti^ 
2> <D-ex f '^UO O^J^^-fr^ (YES) <D t § «9 7. -f v 7° 1 3 2 K 

ji<^, -t-^ 3 3 OHIIS^cN^N 2 (= 2 4 0 0 rpm) C,||J#1-& 0 
[0 0 4 1 ] 

3 OOflJ^^S^ (NO) (Otlli^t7 7°l 3 lCl*. 
3 3<7)Ia]$S^N^N3 (=3 6 0 0 r p m) ^I£5e£*i& 0 
[0 0 4 2] 

#;JC*-r y^l 3 3-etiS^i = 0 t LX^y-yy'l 3 4~C?>? 1 0 A<D[H 
ffiP (i) rt s 3 0 k g/cm2 «fc D^^S^T&^JJcSft&o ^OJpJ3c7& f #3E 
(YES) «ii^f7^1 0 7i:Iot^-^ 3 3 O|114££il:#£o ^-ry 
7°1 3 4 (Dm&^fc (NO) <^J#^(±^r- 7 7'13 5ti + l$:i Cfll^x. 

#£^TV^ * r- y 7° 1 3 6 trti i 1 0 0 \Zt£ o tzip&fr^ o t 0 5 $M£ft 
L^^S^* f *l5e$*L«5 0 -<7)flj^#^ (YES) ^fii=0tfi U 
f;7'10 2) , ^ -f 7 7° 1 0 4 CM&o ±ffiO^ r^l 3 4- 1 3 6li, 0 
. 0 5#^M-* 3 3<7)IlI^iS:^f)#t>^i:^^^^x.'2)<^'e5#r^ii|S| 

[0 0 4 3] 

t^^f 7 7'i i lK^ta*^**^ (no) <om&. ^ivmm 

m (0. 0 5#) K£tt&* >?ft<Df±jjmitt¥l> t PJTzEW.± fj/h^v^^tt^-r 
•7-7°l 1 2Kai^> B£Wri*AT2fJ? (=5#) jgiftLfc^5^*|Jfe$*L*o i« 
*|J^ ? S^ (NO) Of^f 7 7°1 0 6i:IW fTte (YES) <7>Jf^(i 
7 7°1 1 3 KB*. ftB$r H T (5#) t:i3ft^l±7Ji^AP2/AT2 (= 
(P ( i = 1 0 0) -P ( i = 0) ) /5) <OMm-t>*?Tt>tiZ>o 
[0 0 4 4] 

*i:7f-y^l 1 4X~im&&m&7--7)i'<Dmfc&fft>ti&o mM®&&4 
0OR AM 4 2 lC(±^a6U6. 11 7 > HI 8, El 9 tc^i" «t 9 & 4 WM<7)®&%tM 
m^r--r^^m^tiX^^o -t-* 3 3 <7>a^^HI$E$tN^fl«fiON 2 
(= 2 4 0 0 rpm) <D t # (igl 6 <DT~ ZffrrfMIRZ tiZo i tz^M.<D®mk 



ttiliE# 2004-301 1778 



mm 2003-109888 



^- v : 13/ 



Nrt ? N3 (= 3 6 0 0 rpm) <D t § (iEI 7 <7)f- ^Wii^S ti&o |S|^i; L 
THI$k®:N^N 1 cot ^(illScO-r-y^^N N^N 0 CO <h £ fig] 9 <7>-r - 

[0 0 4 5] 

(216 ZM^t^xnmir& Or 9 y?Pl<DJ±.t) P^3 0 k g/c m 2 %m 

it 1" -2>o -tLii^ >^rtOl±^J^#H 2 6kg/cm2^f>30kg/cm2© 
<£ 9 LX^Z><DXhhfrhm®>.X&Z> a 
[0 0 4 6] 

S-tf^t^A P/ATfimx&ht^o Z\t&^ 1 0 Atc^t^^tt^ffi 

£<£>[s]$£i$CN 2 (= 2 4 0 0 rpm) £ £ ftcfc "9 & i^03£t$:N 3 (=3 6 0 0 
rpm) H^^x.^$IJ^^ ; ff^^2> 0 ^X*5 K 5 2 ifiy )V 

K\&T'$-Z>m:tli) t hZ>(DX\ c\ co^O^ti A P / A Tt^- 1 kg/cmVs e 
c &±.<Dt >^I*IOEE^P^3 0 k g/cm2 ^&tU£Tl;*> ^m$£i&£ N 

3tc^J^x.2>o 11 LE-tS^titm^ P/A T^0 ~- lkg/cm2/seci:ft 
|S!W/h$v>^tt, 1 0 k<DJ±33?-h t 2 6 k g/ c m 2 JSH±**Uf3 1 § & 

IN 2 ©HHBIR-e*-^ 3 3 £jI|£U ^>^1 0 A <Dl±t) 6kg/cm 
2j:f)T^o/:i:i{:N3i:Mx.-5o * tz A P/A T^O ~+ 0 . lkg/c 
m2/se cOfEBK iP*>ffiHt£*COM» £ 0 fcifti&<7) ^j^^ 

t£iZli?>? 1 0Art«P^2 0 k g/c m 2 J^±£>*U£3I §M£ N 2 "C 
3$sU ;tLi^fg:TLfci:§t:N3(:Mi^o 
[0 0 4 7] 

AP/AT<Q<firi*+0. l~+0. 1 5kg/cra 2 / s e c^iiC^)^^ 
1 0 Afa(Dl±ffi^%<Dm,i)^M^^h% ^ tZ7FLX\<*Z>frh * 
> * rtJEfr P riU 0 k g/cm 2 ^±*tt{^N2-t:-[ll^Lictt. lOkg/cm 
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2 «fc Of&TL/j^N 3 H^Om^^o AP/ATiHO. 15-+0. 3kg/c 
mVsec^M^^t * > * l*JJ±7J P Oif Jn^fll $ <DX« 9 

i nf&T£-£& i o \zmm-fz>o 

[0 0 4 8] 

J^±(7)f^(iJl?£iItE^<7)^-^ 3 3<7)@$z;l&£N 2 <h LT, IW^NO, 
N 3 , N 1 lzM&i-2>i§i'k-e$>2>-£>K 5Jtf±.<V 0 ifSlft^N 3 , NK NO <7)^tC 
(±IH7, IH8, i9<7)J; i hz^^tz;*? -y\<zl V)Mfe1-&£ o IzmfflZftZ 

o 

[0 0 4 9] 

>X\Z7\y- y 7*1 1 5 IZ&^X 5fpr&mik<D? >^|*JJ±7JP (i = 100) RZf 
5f);mi<z&lfZ>J±?jmitm& P2/AT2 t-h^-9 3 3 (D^mtiMk* ±M<D 
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